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COURSE DESCRIPTION:
The purpose of this course is to introduce the student to the study of mechanics and strength of structures.  This will include the study of statics and strength of materials involving the use of algebra and trigonometry without the use of calculus.  Upon completion of this course the student will become familiar with the trigonometry used in statics; understand the concepts of resultant and equilibrium of concurrent and non-concurrent forces, center of gravity, moment of inertia, and radius of gyration; and understand the relationship between applied and internally induced stresses in various types of structural members.  CORE
CONTACT/CREDIT HOURS 

Theory Credit Hours  
  

4 hours
Lab Credit Hours



0 hour  

Total Credit Hours 



4 hours
NOTE: Theory credit hours are a 1:1 contact to credit ratio.  Colleges may schedule practical  lab hours as 3:1 or 2:1 contact to credit ratio.  Clinical hours are 3:1 contact to credit ratio. (Ref Board Policy 705.01)

PREREQUISITE COURSES 
As determined by college.
CO-REQUISITE COURSES 
As determined by college.
PROFESSIONAL COMPETENCIES

· Calculate basic unknown support reactions.
· Use the various methods to solve static problems.
· Describe stress, strain, deformation, and properties of materials.
· Describe the relationship between externally applied forces and internally induced stresses in various types of structural members.   
INSTRUCTIONAL GOALS

· Cognitive – Comprehend principles and concepts related to mechanics and strength of structures.
· Psychomotor – Apply principles of mechanics and strength of structures.
· Affective – Value the importance of adhering to policy and procedures related to mechanics and strength of structures.
STUDENT OBJECTIVES

Condition Statement:  Unless otherwise indicated, evaluation of student’s attainment of objectives is based on knowledge gained from this course.  Specifications may be in the form of, but not limited to, cognitive skills diagnostic instruments, manufacturer’s specifications, technical orders, regulations, national and state codes, certification agencies, locally developed lab/clinical assignments, or any combination of specifications.

STUDENT LEARNING OUTCOMES
	MODULE A – Equilibrium

	MODULE DESCRIPTION – The purpose of this module is for the student to learn how to calculate basic unknown support reactions.   Topics include right triangle trig, forces, moments, and equilibrium.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	A1.0
Calculate basic unknown support reactions.
	A1.1
Solve for various unknown support reactions.
	3

	LEARNING OBJECTIVES 
	KSA

	A1.1.1
Define opposite, adjacent, hypotenuse, and the basic trig functions.
A1.1.2
Find the length of sides and angles of right triangles.

A1.1.3
Draw a free body diagram showing all forces acting on an object and their locations.

A1.1.4
Use the component method to find the components of a force.

A1.1.5
Find the resultant of multiple forces.

A1.1.6
Calculate the magnitude and direction of a moment.

A1.1.7
Define a couple.

A1.1.8
Describe the concept of equilibrium.

A1.1.9
Calculate the support reactions for given forces.
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	MODULE A OUTLINE:
· Right triangle trig

· Basic trig

· Opposite, adjacent, and hypotenuse

· Sine, Cosine, and Tangent

· Forces

· Free body diagrams

· Component method

· Angles and slope triangles

· Finding a Resultant

· Pythagorean theorem

· Tangent functions

· Moments 

· Calculating moments

· Couples

· Equilibrium 

· Conditions of equilibrium

· Calculating support reactions




	MODULE B – Static Methods

	MODULE DESCRIPTION – The purpose of this module is for the student to learn how to use the various methods to solve static problems.  Topics include method of joints, method of sections, method of members, and calculating support reactions.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	B1.0
Use the various methods to solve static problems.
	B1.1
Solve for forces acting on members and joints of a structure.
	3

	LEARNING OBJECTIVES 
	KSA

	B1.1.1
Use the method of joints to calculate the forces in members of a truss.

B1.1.2
Use the method of sections to calculate the forces in members of a truss.
B1.1.3
Use the method of members to calculate the forces in the joints of a truss.

B1.1.4
Calculate support reactions for various conditions.
	3
3

3

3

	MODULE B OUTLINE:
· Method of joints

· Compressive and tensile members

· Method of sections

· Method of members

· Calculating support reactions


	MODULE C – Stress 

	MODULE DESCRIPTION – The purpose of this module is for the student to understand stress, strain, deformation, and properties of materials.  Topics include stress, strain and deformation, shape properties, and shear and moments.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	C1.0
Describe stress, strain, deformation, and properties of materials.
	C1.1
This competency is measured cognitively.

	3

	LEARNING OBJECTIVES 
	KSA

	C1.1.1
Calculate the shearing, normal, and bearing stresses in various members.
C1.1.2
Calculate the strain and deformation in various members.

C1.1.3
Locate the centroid in a body.

C1.1.4
Calculate the moment of inertia in a body.

C1.1.5
Find the radius of gyration in a body.

C1.1.6
Find the shear and bending moment at a point on a body.
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	MODULE C OUTLINE:
· Stress

· Strain and deformation

· Shape properties

· Centroids

· Moment of inertia

· Radius of gyration

· Shear and moments


	MODULE D – Shearing and Bending Stress

	MODULE DESCRIPTION – The purpose of this module is for the student to understand the relationship between externally applied forces and internally induced stresses in various types of structural members.  Topics include load, shear, and moment diagrams, bending stress, section modulus, shearing stress, and load capacity. 

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	D1.0
Describe the relationship between externally applied forces and internally induced stresses in various types of structural members.   
	D1.1
Find the shearing and bending stresses on a beam.
	3

	LEARNING OBJECTIVES 
	KSA

	D1.1.1
Draw load, shear, and moment diagrams for a beam.
D1.1.2
Use the flexure equation to calculate maximum bending stress on a beam.

D1.1.3
Calculate the section modulus of a beam.

D1.1.4
Calculate shearing stresses using both general and special shear equations.

D1.1.5
Find the load capacity of a beam.
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	MODULE D OUTLINE:
· Load, shear, and moment diagram

· Beam laws

· Shape of diagram

· Quantitative values

· Bending stress

· Flexure equation

· Extreme fiber distance

· Section modulus

· Shearing stress

· General shear equation

· Special shear equation

· Load capacity


LEARNING OUTCOMES Table of specifications

The table below identifies the percentage of learning objectives for each module.  Instructors should develop sufficient numbers of test items at the appropriate level of evaluation.  
	
	Limited Knowledge and Proficiency
	Moderate Knowledge and Proficiency
	Advanced Knowledge and Proficiency
	Superior Knowledge and Proficiency

	
	1
	2
	3
	4

	Module A
	33%
	32%
	45%
	

	Module B
	
	
	100%
	

	Module C
	
	17%
	83%
	

	Module D
	
	40%
	60%
	


	Learner’s Knowledge, Skills and Abilities

	Indicator
	Key Terms
	Description

	1
	Limited Knowledge and Proficiency
	· Identifies basic facts and terms about the subject or competency.

· Performs simple tasks associated with the competency.  Needs to be told or shown how to do most tasks.  

· Requires close supervision.

	2
	Moderate Knowledge and Proficiency
	· Identifies relationship of basic facts and states general principles and can determine step-by-step procedures for doing the competency.

· Performs most parts of the competency.  Needs help only on hardest parts.  

· Requires limited supervision.

	3
	Advanced Knowledge and Proficiency
	· Analyzes facts and principles and draws conclusions about the subject to include why and when the competency must be done and why each step is needed.  Can predict outcomes.

· Performs all parts of the competency.  Needs only a spot check of completed work.  

· Requires little or no direct supervision.

	4
	Superior Knowledge and Proficiency
	· Can evaluate conditions and make appropriate decisions as related to resolving problems. 

· Performs competency quickly and accurately with no direct supervision and is able to instruct and supervise others.  
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